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Curriculum Exchange: “Make Your Own Earthquake”
Introduction
The George E. Brown, Jr. Network for Earthquake Engineering Simulation (NEES) is an NSFfunded research center focused on large-scale earthquake engineering research. The mission of
the NEES is to provide infrastructure for researchers to produce new knowledge and tools that
will contribute to reduction of damage and losses from earthquakes and tsunamis. Developed in
the early 2000s and officially opened in October 2004, NEES comprises 14 large-scale
equipment sites connected by an advanced cyberinfrastructure that enables rapid data viewing
and analysis, data archiving, remote viewing and participation, and the ability to run
interconnected experiments using several laboratory sites1.
Each of the consortium research sites participates in outreach and education activities for the
local schools and the public. The NEES research site at UC Santa Barbara, which operates
earthquake field sites, designed a K-12 activity called “Make Your Own Earthquake” (MYOE).
MYOE involves setting up earthquake field equipment (seismic instruments, data loggers, and
computers) in a classroom. Children jump for 10 seconds, see their earthquake trace live on a
computer screen and then take home a printed copy of their personal earthquake. Software was
developed specifically for this activity. MYOE, which is aligned with state science curriculum, is
used as part of a presentation on plate tectonics and seismicity and also as a station in a science
fair.
Motivations and Goals
Having K-12 students make their own earthquake offers an opportunity to introduce some basic
concepts in physics (motion and vibrations) and earthquake safety. The “big ideas” that this
activity presents are tailored for different audiences. These topics include:
Ground Motion
• How are earthquakes generated?
• What kinds of waves are produced by an earthquake?
• How do we measure ground motion?
• What impact does soil type have on earthquake waves?
• How are earthquake magnitude and intensity different?
Building Vibrations
• How do buildings vibrate in an earthquake?
• What is the fundamental period of a building?
• What is resonance?
• What is base isolation?
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For K-6 students, specific concepts are addressed:
• Why are there 3 components of motion in a seismogram? We live in a 3D world.
• What is acceleration? A comparison is made to gravity.

•
•

Why do we experience earthquakes when they happen far away? Energy is released by
the earthquake and travels in waves.
Why do buildings shake in an earthquake? Buildings are excited by the ground motion,
particularly if the ground motion has a period near that of the fundamental period of the
building.

The California state framework now includes earth science for the 6th grade (until recently, earth
science was taught by junior high school teachers). What students’ learn is very dependent on
their classroom teachers, yet 6th grade teachers typically have a multiple subject credential and
may never haven taken a course in earth science themselves. Thus, outreach of this type has
become an important part of the classroom experience in California.
Description of Activity
In this activity, students (and their families) engage with earthquake practitioners and explore
topics of acceleration, ground motion, building vibrations, geology, and tectonics. Students really
enjoy their physical participation in MYOE and often ask to repeat their “earthquake”.
Originally the outreach activity was developed on expensive field equipment used for research at
the NEES@UCBS site. Laboratory staff and students took research-quality accelerometers and
data acquisition instruments to the schools to measure the “earthquakes” generated by the
students. Not only was the equipment expensive, but it was also bulky and time consuming to
set up. Two years ago, a new device became available that made MYOE portable and easy to
use. A new MEMS accelerometer with a USB port can plug into any laptop computer. The
device, shown in Figure 1 and developed by the Quake-Catcher Network (QCN)2, is small,
lightweight, and inexpensive (around $50). MYOE software is free and downloads easily from
the internet. Through outreach efforts, many more teachers and schools are able to run MYOE on
their own.

Figure 1. The QCN USB sensor, available from http://qcn.stanford.edu/sensor/
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MYOE engages the participants in earthquake science by having them simulate an “earthquake”
by jumping for 10 seconds. The QCN sensor records the earthquake and displays it on the
screen, which is visible to the person jumping (Figure 2). Software to display the vertical
component of acceleration (a single trace) is available at this web address:
http://nees.org/resources/myoe. A video showing set up of the QCN is available at
http://nees.org/resources/2485.

Figure 2. Display of single trace acceleration during “Make Your Own Earthquake”.
While students are participating in MYOE, they are guided by these sample inquiry questions:
• What happens when you jump with regular timing?
• What happens when you drum with your feet quickly?
• What happens when several students jump in unison?
• What happens if each student in a group jumps independently?
• What happens if you jump on a bouncy floor versus a hard floor?
• Can you point out in the record examples of fast versus slow jumping?
Sites Where MYOE is Used
With the introduction of the new sensor, NEES research laboratories have developed
sophisticated activities for Make Your own Earthquake that align with California state science
standards. The NEES consortium shares educational materials through NEESacademy3, a
centralized repository for earthquake engineering education and outreach materials, and K-12
teaching modules are available to the public at https://nees.org/education/for-teachers/makeyour-own-earthquake. Specific examples of MYOE activities are presented below:
1. At the NEES laboratory at UC Berkeley, local elementary students tour the laboratory to
learn about experimental specimens and large-scale laboratory test equipment. They
participate in MYOE and build small structures out of K’NEX (Figure 3). These
structures are placed on a table-top shake table and tested. NEES@Berkeley also takes
MYOE to the local school district-wide science fair.
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Figure 3. Students participating in MYOE after a lab tour.
2. At the NEES facility at UC Santa Barbara, MYOE is used in two different ways. The
research group takes it to local elementary school science fairs, where students of all ages
and their families are able to participate. NEES@UCSB also does formal presentations
to 6th-grade classes in the community. A slide show and videos on plate tectonics and
seismology (available at http://nees.org/resources/2769) introduce important science
concepts. Individual students then participate in MYOE. The demonstration concludes
with an earthquake generated by the whole class jumping at the same time, where
students learn about “Band-Limited-White-Noise” (Figure 4).

Figure 4. A 6th-grade class in California demonstrates “Band-Limited-White-Noise”.
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3. The NEES facility at University of Illinois Urbana-Champaign, couples MYOE with a
presentation on earthquakes and inquiry-based activities. The students shake model

structures of different heights to see which is the “safest” and to observe vibrations and
bending in the buildings (Figure 5). A video produced by NEES@Illinois shows how
MYOE is used for large outreach activites4.

Figure 5. Students shake model buildings with different fundamental periods.
4. At the NEES site at UC San Diego, over 500 students a year participate in MYOE and a
K-NEX building design competition. Undergraduate students from the university visit the
various 6th grade classrooms to teach about earthquakes and basic concepts in structural
design. The students are provided with K-NEX kits and are tasked to build structures to
certain specifications including cost parameters. The students are also required to create
structural drawings and architectural renderings. Students then visit the campus where
they tour the earthquake engineering experimental laboratory facilities, participate in the
MYOE activity, and culminate in a K-NEX competition to see how their structures
perform (Figure 6). The inquiry-based activities include the examination of how shear
walls resist earthquake forces.
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Figure 6. Students in California shaking their K’NEX buildings.
5. The University of Nevada Reno research site has designed a version of MYOE that is a
stand-alone exhibit installed at the Terry Lee Wells Museum. The installation, shown
below in Figure 7, includes an instrumented permanent platform for jumping and a touch
screen monitor for displaying the earthquake.

Figure 7. Permanent installation of Make Your Own Earthquake at the Terry Lee Wells
Museum in Reno, Nevada.
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Other Example Applications (for older students)
Learning activities geared towards older students have been developed by independent research
organizations such as the Incorporated Research Institutions for Seismology (IRIS) and are
available at http://nees.org/resources/2807. These include an exploration of magnitude and
intensity of an earthquake targeting the following concepts:
• Does the amount of energy released change as the source is moved horizontally?
• How does the amplitude recorded by the sensor change as the source is moved farther
away?
• How could the experiment be modified to increase the recorded amplitude at each
position?
A schematic view of the system is shown in Figure 8.
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Figure 8. Schematic view of QCN setup using MYOE to measure magnitude and intensity7.
Suggested Assessments
When appropriate, each NEES research site conducts assessments of student’s
interest/engagement and learning, and surveys of teachers providing input on how to improve the
activities. Sample assessments are found at http://nees.org/education/assessment-‐and-‐
evaluation/surveys.	
  For a 6th-grade presentation, the students are presented with an assessment
before and after the earthquake lesson and the MYOE activity.
Curriculum Exchange
In the curriculum exchange, we will demonstrate Make Your Own Earthquake on a laptop
computer, exhibit videos of the new museum installation and other MYOE activities, and
provide links to where the resources can be downloaded.
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